The present review describes the morphological, phytochemical and pharmacology aspects of Vernonia cinerea (Lauraceae).This plant is commonly called as ash-colored fleabane belonging to the family Asteraceae. Regarding the history of the plant, it was mentioned in Sanskrit texts as being present in northern, western and southern India. The chief constituents are the triterpenes. Parts that were used include the flower (treatment of conjunctivitis), seeds (used as anthelmintic), root (dropsy), and juice (piles). The whole plant is also considered to promote perspiration in febrile condition. The plant is anthelmintic, antibacterial, antiviral, antifungal, anti-inflammatory, diuretic, and stomachic. The plant is used as anticancer, febrifuge, diaphoretic (infusion of herb, combined with quinine, is used against malaria. The Ayurvedic Pharmacopoeia of India recommends the plant in intermittent fever, filariasis, pityriasis versicolour (tinea versicolor), blisters, boils, vaginal discharges and in cases of psychoneurosis. . So, the present paper enumerates an overview of phytochemical and pharmacological properties, which may help the researchers to set their minds for approaching the efficacy and potency of herb.
Introduction
Sahadevi consists of dried whole plant of Vernonia cinerea Lees. (Fam. Asteraceae); an erect, rarely decumbent, branched herb, 12-75 cm high, found throughout India ascending to an altitude of 1800 m 1 . As it can grow under different conditions of moisture and soil, the height of the plant and the size of leaves and flowers vary considerably. Each brush-like flower is really composed of a number of tiny flowers. When the seeds (really fruits) ripen, small powder-puff-like balls are seen on the plant. Everywhere we can see many species of this plant having white, pink, violet, reddish or purple flowers. Regarding the history of the plant, it was mentioned in Sanskrit texts as being present in northern, western and southern India. The chief constituents are the triterpenes. Aerial parts gave luteolinmonobeta-D-glucopyranoside.
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Whole plant gave triterpene compoundsbetaamyrin acetate, lupeol acetate, betaamyrinand lupeol; sterols-beta-sitosterol, stigmasterol and alpha-spinasterol; phenolic resin and potassium chloride. Parts that were used include the flower (treatment of conjunctivitis), seeds (used as anthelmintic), root (dropsy), and juice (piles). The whole plant is also considered to promote perspiration in febrile condition. The plant is anthelmintic, antibacterial, antiviral, antifungal, anti-inflammatory, diuretic, and stomachic. The roots are useful in diarrhoea, cough, inflammations, skin diseases, leprosy, renal and vesicle calculi. The leaves are useful in humid herpes, eczema, ring worm, guinea worms, and elephantiasis. The flowers are used in conjunctivitis, vitiated condition of vata and fever. The seeds are useful in roundworms, threadworms, cough, flatulence, leucoderma, psoriasis, chronic skin disease; the plant is used as anticancer, febrifuge, diaphoretic (infusion of herb, combined with quinine, is used against malaria). Used as a specific herb for leucorrhoea, dysuria, spasm of bladder, strangury and for hematological disorders, as a blood purifier and styptic, also used in asthma. Seeds used as antiflatulent, antispasmodic; used in dysuria, decoction used for colic 2 . The Ayurvedic Pharmacopoeia of India recommends the plant in intermittent fever, filariasis, pityriasis versicolour (tinea versicolor), blisters, boils, vaginal discharges and in cases of psychoneurosis. The water soluble fraction of the methanol extract of the defatted dried ground whole plant of Vernonia cinerea showed significant diuretic activity in rats comparable to lasix a known diuretic 3 
Source and Botanical Description

Determination of β-sitosterol and lupeol
A simple, precise and accurate highperformance liquid chromatographic method has been developed for simultaneous determination of β-sitosterol and Lupeol in whole plant powder of Vernonia cinerea Linn. Chromatographic separation of the two compounds was performed on a waters symmetry shield C18 column (150 x 4.6, 5 μm) as stationary phase with a mobile phase comprising of methanol : acetonitrile (30:70) v/v at a flow rate of 1.0 mL min-1 and UV detection at 210nm with a run time of 12.0 min. The proposed method was validated for linearity, accuracy, precision and limit of quantitation. The validated HPLC method can be used for a routine quality control analysis and simultaneous quantitation of β-sitosterol and Lupeol from Vernonia cinerea Linn 8 .
Antimicrobial activity
The present study was designed to evaluate antimicrobial activities of pet ether extract and ethanol extract of whole plant of Vernonia cinerea (L) Less 
Nephroprotective Activity
The alcoholic extract of Vernonia cinerea showed promising nephrocurative activity, where as ethyl acetate extract of Vernonia cinerea possessed significant nephroprotective activity in the rat model of cisplatin-induced renal toxicity. These results suggest the therapeutic utility of herbal Vernonia cinerea extracts in renal injury 10 .
Antimicrobial activity
Ten herbs which are widely used in Ayurvedic system of medicine and are collectively known as "Dashapushpam "in Kerala, (India), were screened for their antimicrobial properties against nine spp. of pathogenic fungi and seven spp. of pathogenic bacteria. In the preparation of extracts, the entire shoot systems were used for Cardiospermum halicacabum and Evolvulus alsinoides and only leaves for others. Crude plant extracts were prepared by cold extraction with acetone. 
Anti-inflammatory activity
The methanol extract of the whole plant of Vernonia cinerea Less. was evaluated for its anti inflammatory activity in acute (carrageenin, histamine and serotonin induced rat paw edema) and a chronic model (cotton pouch induced granuloma). The methanol extract (250 and 500 mg/[kg.sup.-1] p.o.) exhibited significant activity (p < 0.001) against all phlogistic agents used in a dose dependant manner. In the chronic model (cotton pouch granuloma method) the methanol extract exhibited significant anti-inflammatory activity. All these effects were compared with standard drug phenylbutazone (100 mg/kg 14 .
Analgesic & antipyretic activity
The chloroform, methanolic and ether extracts of Vernonia cinerea (Asteraceae; Less) leaf (100, 200 and 400 mg/kg intraperitoneally) were tested in: acetic acid-induced writhing in mice, carrageenin-induced oedema and brewer's yeast-induced pyrexia in rats to assess their analgesic, anti-inflammatory, antipyretic and behavioral activities, respectively. The changes in writhings and behavioural activities in mice, the pyrexia and paw volumes in rats were reduced significantly (P<0.05) compared to the control. There was an increase in pain threshold on the oedematous right hind limb paw of the rats. These results indicate that the extracts could possess analgesic, antipyretic and antiinflammatory properties. All these effects and the changes in the behavioural activities could be suggested as contributory effects to the use of V. cinerea leaf in the treatment of malaria 15 . 
Herbal remedy
Ameliorative activity
Cyclophosphamide (CTX) is a widely used antineoplastic drug, which could cause toxicity to normal cells due to its toxic metabolites. The use of CTX in treating cancer patients is limited due to its severe toxicity induced mainly by oxidative stress. The present study reports the protective role of Vernonia cinerea L. against the CTX-induced toxicity in Balb/c mice. Intraperitoneal administration of the extract significantly increased the total WBC Count, bone marrow cellularity, α-esterase positive cells, and weights of lymphoid organs in CTX-treated animals, when compared with CTX control mice. Administration of V. cinerea was found to reduce the enhanced level of alkaline phosphatase, glutamate pyruvate transaminase, lipid peroxidation, and also significantly increased the reduced glutathione level in CTX-treated animals. Histopathological analysis of small intestine also suggests that extract could reduce the CTX-induced intestinal damage. The level of proinflammatory cytokine TNF-α, which was elevated during CTX administration, was significantly reduced by the V. cinerea extract administration. The lowered levels of other cytokines like IFN-γ, IL-2, GM-CSF, after CTX treatment were also found to be increased by extract administration. Administration of V. cinerea did not compromise the anti-neoplastic activity of CTX. Infact, there was a synergistic action of CTX and V. cinerea in reducing the solid tumors in mice. Methanolic extract of V. cinerea given intraperitoneally (i.p.) showed a significant chemoprotective activity without compromising the chemotherapeutic efficacy of CTX, indicating its possible use as an adjuvant during chemotherapy 19 .
Modulation of immune response
The effect of methanolic extract of Vernonia cinerea L. on the immune system was studied using BALB/c mice. Intraperitoneal (i.p.) administration of five doses of the extract (20mg/kg body weight) was found to enhance the total white blood cell (WBC) count (13,700±463 cells/mm(3)) on 6th day, bone marrow cellularity (27.9±2.1×10 (6) 
Protective activity
The radioprotective effect of Vernonia cinerea extract was studied in balb/c mice. Wholebody irradiation of γ-rays (6 Gy) given to animals reduced the white blood cell count, bone marrow cellularity and α-esterase positive cells in control animals, which were elevated by the administration of V. cinerea extract (20 mg/kg body weight [b.wt.], intraperitoneally [i.p.]). The elevated levels of serum enzymes alkaline phosphatase (ALP), glutamate pyruvate transferases (GPT) and lipid peroxidation (LPO) after irradiation were also reduced with V. cineria extract administration. V. cinerea treatment also significantly enhanced the animal's antioxidant status by enhancing the activities superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and reduced glutathione (GSH) level in irradiated animals. Histopathological analysis of liver and small intestine also suggests that V. cinerea could reduce the tissue damages induced by radiation. The level of pro-inflammatory cytokines such as interleukin 1β (IL-1β), tumour necrosis factor α (TNF-α) and Creactive protein (CRP) elevated after irradiation, which were significantly reduced by V. cinerea extract administration. On the other hand, the extract stimulated the production of other cytokines such as granulocyte monocyte-colony stimulating factor (GM-CSF) and interferon-γ (IFN-γ) in animals exposed to radiation. Agarose gel electrophoresis of DNA isolated from bone marrow of control animals showed heavy DNA damage, but a reduced DNA damage was seen in animals treated with V. cinerea extract. Administration of V. cinerea did not compromise the anti-neoplastic efficiency of radiation. In fact, there was a synergistic action of radiation and V. cinerea in reducing the solid tumours in mice. Methanolic extract of V. cinerea given i.p. showed a significant radio protective activity without compromising the radio therapeutic efficacy of radiation, indicating its possible use as an adjuvant during radiotherapy 21 .
Arthritis activity
The anti-inflammatory effect of an alcoholic extract from the flower of Vernonia cinerea (Asteraceae; Less) was tested in adjuvant arthritic rats. Changes in paw volume, body and tissue weights and serum and tissue enzyme activities of ALT, AST, ACP and cathepsin-D in adjuvant rats were reversed by oral administration of 100 mg/kg body weight (BW) of the flower extract. The extract also reversed the major histopathological changes in the hind paws of the arthritic rats. Phytochemical studies revealed the presence of alkaloids, saponins, steroids and flavonoids. It was concluded that the extract contains as yet unidentified anti-inflammatory principle(s) 22 .
Antitumor activity
The effect of Vernonia cinerea Less. extract on the inhibition of lung metastasis induced by B16F-10 melanoma cells was studied in C57BL/6 mice. V cinerea extract significantly (P <.001) inhibited lung tumor formation (78.8%) and significantly increased the life span (72.5%). Moreover, lung collagen hydroxyproline, uronic acid, and hexosamine and also serum sialic acid, γ-glutamyltransferase (GGT), and vascular endothelial growth factor (VEGF) levels were found to be significantly (P <.001) lower in treated animals compared with untreated controls. Histopathological analysis of the lung tissues also correlated with these findings. V cinerea treatment significantly inhibited the invasion of B16F-10 melanoma cells across the collagen matrix of the Boyden chamber. V cinerea also inhibited the migration of B16F-10 melanoma cells across a polycarbonate filter in vitro. It down regulated the production and expression of proinflammatory cytokines such as TNF (tumor necrosis factor)-a, IL (interleukin)-1b, IL-6, and GM-CSF (granulocyte monocyte colony-stimulating factor). V cinerea extract administration could suppress or down regulate the expression of matrix metalloproteinase (MMP)-2, MMP-9, lysyl oxidase, prolyl hydroxylase, K-ras, extracellular signal-regulated kinase (ERK)-1, ERK-2, and VEGF and also upregulate the expression of nm-23, tissue inhibitor of metalloproteinase (TIMP-1), and TIMP-2 in the lung tissue of metastasis-induced animals. It also inhibited the protein expression of MMP-2 and MMP-9 in gelatin zymographic analysis of B16F-10 cells. These results indicate that V cinerea could inhibit the metastatic progression of B16F-10 melanoma cells in C57BL/6 mice by regulating MMPs, VEGF, prolyl hydroxylase, lysyl oxidase, ERK-1, ERK-2, TIMPs, nm23, and proinflammatory cytokine gene expression in metastatic lung tissue 23 .
Conclusion
The wide spread use of Vernonia cinerea Less. As chemotherapeutic, antitumour and various other disorders has lead a scientific approach towards its use as medicinal plants. Vernonia cinerea Less. is an plant whose all parts are of medicinal value.
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